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Description 

This invention relates to a transaction system, 
and in particular it relates to a system including a ter- 
minal for reading from and writing to an electronic tok- 
en which has an onboard data processing capability. 
Such a token is often in the form of an elongate card 
and may be termed a "Smart Card". The terminal may 
be a stand alone unit with which data held within the 
token can be read or altered or alternatively the ter- 
minal may be connected by a remote or local link to 
an external host such as a bank's computer. 

Systems of this type have become well establish- 
ed in recent years and generally take the form of a ter- 
minal fixed at a certain place, such as a bank, and a 
token which is portable and is issued to an individual 
who carries the token around and brings it to the ter- 
minal when a transaction is deemed necessary. The 
system may be of the contact type in which the token 
must physically touch the terminal in order for commu- 
nication to be established or may be of the contact- 
less type which utilises for example, inductive cou- 
pling. This invention is related to the latter-mentioned 
type of coupling. 

It is evident that in this type of system a terminal 
is in communication with a token only for short periods 
of time but it is important that, when a token is brought 
towards the terminal, the terminal recognises this and 
is able relatively quickly to establish communication. 
It is preferable that the user does not have to 'switch 
on' the terminal each time he wants to use it Thus, 
in inductively coupled systems which use a carrier 
wave transmitted from the terminal to the token the 
terminal may be permanently energised so that when 
the token is brought towards the terminal it is imme- 
diately powered up. In an alternative form as descri- 
bed in GB 2208025 A the terminal is arranged to 
transmit the carrier signal at a relatively low stand-by 
level and, after detecting a token, to raise the level of 
the carrier to a higher level equal to the operating lev- 
el. Since the carrier signal is permanently on, albeit 
at a low level, the terminal still consumes a consider- 
able amount of power when in its 'dormant' mode. 

The present invention arose from a need to re- 
duce still further this power requirement. 

According to the present invention there is provid- 
ed a transaction system comprising a first body ar- 
ranged to communicate inductively with a second 
body, the first body comprising means for generating 
and transmitting a radio frequency signal and means 
for monitoring the level of the transmitted signal to de- 
tect the presence of the second body, characterised 
in that the signal is transmitted as pulses and in that 
the monitoring means is arranged to detect whether 
the level of the pulse is below a threshold level within 
a chosen period of time equal to or less than the pulse 
duration, indicating that the second body is in induc- 
tive proximity, and to initiate communication between 



the first and second bodies. 

Thus, a system embodying the invention causes 
a first body (the terminal) to pulse its carrier r.f. signal, 
and, if a second body (a token) is brought into the 

5 proximity of the terminal then the r.f. level in that par- 
ticular pulse will not exceed the threshold value since 
the token will draw power and thus reduce the level 
of the r.f. field. Once the token is sensed then the r.f. 
generating means may be left on permanently and a 

10 transaction allowed to be conducted. When the token 
is subsequently removed, the output voltage level will 
rise again (because less current is being drawn) and 
hence will exceed the threshold, thus cutting off the 
permanent r.f. signal and reverting to pulsed mode. 

15 In an alternative system, once a token is detect- 
ed, the pulse of r.f. is allowed to complete and the 
pulse cycle allowed to continue, but means are pro- 
vided in the system for noting that the token is present 
and awaiting a signal from an external device, such 

20 as a host computer for example, to switch the r.f. gen- 
erating, means on permanently. This may be useful in 
some particular applications. 

Preferably a pulse is transmitted once every sec- 
ond or once every 100 mS depending upon whether, 

25 - respectively, low power consumption or quick_rer 
sponse is required. The pulse width is typically of 150 
micro seconds. 

In a preferred embodiment, analogue circuitry in 
the terminal, which circuitry typically includes signal 

30 processing circu itry for processing data from the tok- 
en to the terminal, is first powered up, typically for a 
period of 1 0 mS. In the last 0. 1 5 mS of this 1 0 mS time 
period the r.f. pulse is generated. This is because the 
analogue circuitry requires a short time to settle 

35 down but must be settled to detect an 'answer to re- 
set' character from a token, which is produced a short 
period after the token is powered up by the r.f. pulse 
from the terminal. v 

Embodiments of the invention will now be descri- 

40 bed by way of example only, with reference to the ac- 
companying drawings in which: 

Figure 1 shows schematically the elements of a 
read/write terminal. 

Figure 2 shows schematically elements of a ter- 

45 minal in accordance with the present invention; and 
Figures 3 and 4 are waveform diagrams. 
Referring to Figure 1 there is shown in block form 
elements of a terminal constituting a first body of a 
transaction system which is suitable for interaction, 

so by means of inductive coupling between first and sec- 
ond bodies, with an electronic token constituting a 
second body. The token (6) comprises processing 
means and memory means. The terminal is of the 
type which transmits data by means of modulation of 

55 an r.f. carrier signal. In a typical example, data to be 
transmitted from the terminal to the token is transmit- 
ted by frequency modulation of the carrier wave and 
data from the token to the terminal is transmitted by 
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a level or amplitude modulation of that same wave. 
The terminal comprises an r.f. source 1 , for example, 
of 300 kHz which may be switched on and off or 
pulsed by apparatus which is further described below 
with reference to Figure 2. This carrier signal is fed to 5 
modulation and/or demodulation circuitry 2 where 
either an FM modulation corresponding to data to be 
transmitted is applied to the carrier or amplitude mod- 
ulation from data received is detected. The data is 
passed to or from analogue and/or digital processing 10 
circuitry 3. The modulated signal is passed to a tuned 
circuit 4 which includes an inductive loop 5. This gen- 
erates a varying magnetic field which is detected by 
a similar loop on a token 6. A voltage monitoring cir- 
cuit 7 monitors the voltage across the loop due to the is 
signal at the tuned circuit 4 and is used to detect 
whether a token is present or not as a token, by draw- 
ing power, will lower the level of the voltage of the r.f. 
signal. A switch 8 is shown schematically as a control 
switch for the r.f source. 20 

Referring now to Figure 2 there is shown a system 
in which the output of the terminal is controlled. The 
system comprises an oscillator, such as a 12 MHz 
crystal oscillator 18, which is fed through a suitable 
divider 9 toprbducea pulse once every 100 mS which 25 
is fed through a switch 9a to one input of an OR gate 
10. The output from divider 9 is also fed to a Divide 
by Ten unit 11 to produce a pulse atafrequency of one 
second which is fed to a second input of OR gate 10. 
An output from the OR gate is fed into a monostable 30 
12 designed to switch states after a period of 9.850 
mS. An output from the OR gate 1 0 is also used to ini- 
tiate a latch 13 which is used to control the analogue 
circuitry (not explicitly shown) in the terminal and is 
accordingly termed an analogue latch. The analogue 35 
circuitry is thus turned on once every 100 mS or 1 
second depending upon whether the 1 00 mS signal is 
switched into the OR gate by switch 9a. 

After a period of 9.85 mS, monostable 12 is ar- 
ranged to switch state and to feed a clock signal to an 40 
r.f. latch 14 which serves to actuate the r.f. source 1 
of Figure 1 . 

Simultaneously, a sequence controller 1 5 is trig- 
gered by a signal from monostable 12. The sequence 
controller is designed, in this embodiment, to give 45 
three outputs at different time periods after trigger- 
ing. After a period of 0.075 mS a signal is fed into the 
clock input of a sample latch 16 which serves to ac- 
tuate a token detection circuit 17; this is equivalent to 
the voltage monitor 7 of Figure 1 and essentially de- so 
tects whether a token is present by monitoring the vol- 
tage on the r.f. line using standard techniques. After 
a further period of 0.05 mS, i.e. 0.125 mS from trig- 
gering, the sample latch is reset and sampling is 
ceased. 0.025 mS later (0.1 5 mS after triggering), the 55 
r.f, and analogue latches 14 and 13 are reset thus 
switching off the r.f. and analogue signals. Hence, the 
analogue circuit has been 'turned on' for 10 mS and 



the r.f. has been 'turned on' for 0.15 mS. A threshold 
value is set, above which the r.f. level will rise when 
a token is not present, but which is of such value that 
the presence of a token within a chosen range causes 
the r.f. level not to exceed the threshold value. The 
value is easily determinable, depending upon the ap- 
plication, component values, power requirements, 
etc. ; 

The above assumes that a token is not detected 
during the 0.050 mS sample period. If a token is de- 
tected then the system may operate in two alternative 
modes. In a first mode, when a token is detected by 
the pulse not exceeding a threshold value within a . 
fixed time limit (usually smaller than the pulse dura- 
tion) then the r.f. source is not switched off. Instead 
the r.f. is left permanently on so that contact with the 
token can be established and a transaction, such as 
a financial transaction, conducted. The analogue cir- - 
cuitry is also left on during this period.The manner of 
conducting a transaction does not form part of this in- 
vention and is omitted herein. 

Once the token is removed then the token detec- 
tion circuit 17 which has been left permanently on, in 
addition to the r.f. and analogue circuits, senses that 
the level of the r.f. increases above the threshold val- ~ 
ue and thus turns the r.f. and analogue signals off. 
The system then reverts to its pulsing mode and puls- 
es the analogue and r.f. circuits every 100 mS or 1 . 
second as selected. A delay may be imparted into the 
system such that once it has been detected that the 
token has been removed the r.f. and analogue circuits 
are turned off after a fixed delay period. This process 
is shown more clearly in Figure 3 where A represents 
the internal clock frequency of 12.218 MHz. Wave- 
form B is for a system where the pulse is initiated once 
every second. Waveform C shows how the analogue 
circuitry is switched on for a period of 10 mS when a 
pulse is output from OR gate 10. Waveform D shows 
how the r.f. source is switched on for the last 150 mi- 
croseconds of this period. Some 0.075 mS later the 
token sample or detection circuit 1 7 is switched on as 
shown at E, for a period of 0.05 mS. If a token is in- 
troduced at any time then the token detect line will de- 
tect it and thus, as shown in the second portion of Fig- 
ure 3, will leave the analogue r.f. and token detect 
lines open. Removal of the token is detected by the 
token detection circuit which, after a delay of 50 mS 
in this example, switches off the analogue r.f and tok- 
en sample circuitry. Pulsing, as shown in the first por- 
tion of Fig. 3, is then re-established. 

It should be noted that the waveforms in Figure 3 
and Figure 4 are not to scale. 

Figure 4 shows an alternative mode in which the 
first part, when a token is not present, is identical to 
that in the first mode. However, as shown in the sec- 
ond part of Figure 4, once a token is brought into the 
proximity of the terminal then the token detection cir- 
cuit notes this but, instead of leaving the r.f. perma- 
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nently on, it allows it to be switched off at the end of 
its pulse period of 150 microseconds. The analogue 
circuitry is however left on permanently and also a 
flag is set in the system so that an external device, 
such as a host computer, can give a message to turn 5 
the r.f. on. The system is thus seen as being 'pri- 
med' for operation once a token is detected but oper- 
ation is not actually initiated until an external device 
instigates it. This system may have advantages in 
certain applications. Upon removal of the token from w 
proximity of the terminal the token detect line detects 
this removal, and, after a 50 mS delay resets the ana- 
logue control to off and enables pulsing to begin 
again. 

Although the inductively-coupled bodies have 15 
been termed terminal and token in this specification, 
the invention is not limited in this regard and is suit- 
able for use between any two bodies which commu- 
nicate by means of inductive or inductive and other 
contactless coupling. 20 



Claims 

1. A transaction system comprising a first body ar- 25 
ranged to communicate inductively with a second 
body (6), the first body comprising means for gen- 
erating (1 ) and transmitting (4) a radio frequency 
signal and means (7) for monitoring the level of 

the transmitted signal to detect the presence of 30 
the second body, characterised in that the signal 
is transmitted as pulses and in that the monitor- 
ing means (7) is arranged to detect whether the 
level of the pulse is below a threshold level within 
a chosen period of time equal to or less than the 35 
pulse duration, indicating that the second body 
(6) is in inductive proximity, and to initiate com- 
munication between the first and second bodies. 

2. A transaction system as claimed in Claim 1 , char- 40 
acterised in that the first body is a read/write ter- 
minal and the second body (6) is a portable token 
having onboard data processing capability. 

3. A transaction system as claimed in Claim 1 or 2, 45 
characterised in that the monitoring means (7) 
comprises means (7) for enabling the r.f. signal to 

be left permanently on until the removal of the 
second body (6) is detected, whereupon pulsing 
of the r.f. is re-established. so 

4. A transaction system as claimed in Claim 1 or 2, 
characterised in that the monitoring means com- 
prises means for setting a flag or other indicator 
which is detectable by an external host to switch 55 
on the r.f. continuously. 

5. Atransaction system as claimed in any one of the 



preceding claims, characterised in that analogue 
circuitry within the first body is also pulsed until 
the second body (6) is detected, at which point it 
is left permanently on until the body is removed, 
the analogue pulses being actuated for a period 
of time prior to and during each r.f. pulse such that 
the analogue circuitry can be fully powered up 
before the initiation of each r.f. pulse. 

6. Atransaction system as claimed in any preceding 
claim, characterised in that the pulse repetition 
frequency has selectably one of two or more dif- 
ferent values. 

7. A transaction system as claimed in Claim 6, char- 
acterised in that the values are one second and 
100mS. 

8. Atransaction system as claimed in any one of the 
preceding claims, characterised in that the r.f. 
pulse duration is 0.15 mS. 

9. A transaction system as claimed in claim 5, char- 
acterised in that analogue circuitry on the first 
body is pulsed-for periods of 10 mS and the r.f. 
pulse is actuated during the final 0.15 mS of the 
10 mS period. 

1 0. A read/write terminal, adapted for use as the first 
body as claimed in any one of the preceding 
claims, comprising means (1) for generating r.f. 
pulses, means (4) for transmitting the pulses, 
monitoring means (7) for monitoring the level of 
the transmitted r.f. pulses, and timing means (1 5) 
for enabling the monitoring means (7) to detect, 
within a chosen period equal to or less than the 
pulse duration, if the level of the transmitted 
pulse is below a threshold level. 



Patentanspruche 

1. Ein Transaktionssystem, das umfa&t einen er- 
sten Korper, der dazu angeordnet ist, induktiv mit 
einem zweiten Korper (6) zu kommunizieren, wo- 
bei der erste Korper umfa&t ein Mittel zum Er- 
zeugen (1) und Obertragen (4) eines Radiofre- 
quenzsignals und ein Mittel (7) zum Uberwachen 
des Niveaus des Obertragen en Signals, urn die 
Gegenwart des zweiten Kdrpers nachzuweisen, 
dadurch gekennzeichnet, daft das Signal als Pul- 
se Obertragen wird und dadurch, datt das Uber- 
wachungsmittel (7) dazu angeordnet ist, nachzu- 
weisen, ob das Niveau der Pulse unter einem 
Schwellwertniveau innerhalb einer ausgewahi- 
ten Zeitperiode gleich mit der oder kleiner als die 
Pulsdauer ist, was anzeigt, dad der zweite Kdrper 
(6) sich in induktiver Nahe befindet, und urn die 
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Kommunikation zwischen den ersten und zwei- 
ten Korpern auszuldsen. 

2. Ein Transaktionssystem nach Anspruch 1, da- 
durch gekennzeichnet, daft der erste Korper ein 5 
Lese-/Schreibeterminal undderzweite Korper (6) 
eine t rag bare Marke mit einer Borddatenverar- 
beitungsfahigkeit ist 

3. Ein Transaktionssystem nach Anspruch 1 Oder 2, 1 o 
dadurch gekennzeichnet, daR das Oberwa- 
chungsmittel (7) ein Mittel (7) zum Befahigen des 
R.R-Signals umfaBt, permanent angelassen zu 
werden, bis die Entfernung des zweiten Korpers 

(6) nachgewiesen wird, worauf das Pulsieren der 15 
R.F. wieder herbeigefuhrt wird. 

4. Ein Transaktionssystem nach Anspruch 1 0der 2, 
dadurch gekennzeichnet, daft das Clberwa- 
chungsmittel ein Mittel zum Setzen eines Mer- 
kers Oder eines anderen Indikators umfa&t, wel- 
cher durch einen externen Host nachweisbar ist, 
um die R.F. kontinuierlich anzuschalten. 

5. Ein Transaktionssystem nach einem der vorher- 
gehenden Anspruche, dadurch gekennzeichnet, 
da& die analoge Beschaltung innerhalb des er- 
sten Korpers auch gepulst wird, bis der zweite 
Kdrper (6) nachgewiesen wird, bei welchem 
Punkt sie permanent angelassen wird, bis der 
Korper entfernt wird, wobei die analogen Pulse 
fur eine Ze it sparine vor jedem R.F.-Puls und wan- 
renddessen derart betatigt werden, daft die ana- 
loge Beschaltung vollstandig vor der Ausldsung 
jedes R.F.- Pulses unter Leistung gesetzt werden 35 
kann. 

6. Ein Transaktionssystem nach irgendeinem vor- 
hergehenden Anspruch, dadurch gekennzeich- 
net, daft die Pulswiederholfrequenz wahlweise 40 
einen von zwei Oder mehr verschiedenen Werten 
aufweist. 

7. Ein Transaktionssystem nach Anspruch 6, da- 
durch gekennzeichnet, dad die Werte eine Se- 45 
kunde und 100 mS sind. 

8. Ein Transaktionssystem nach einem der vorher- 
gehenden Anspruche, dadurch gekennzeichnet, 

da& die R.F.-Pulsdauer 0,15 mS betragt. so 

9. Ein Transaktionssystem nach Anspruch 5, da- 
durch gekennzeichnet, daft die analoge Beschal- 
tung auf dem ersten Korper fur Perioden von 10 

mS gepulst wird und der R.F.-Puls wahrend der 55 
letzten 0,1 5 mS der 1 0 mS-Periode betatigt wird. 

10. Ein Lese-/Schreibe-Terminal,dasfurdieVerwen- 



dung als der erste Korper wie in irgendeinem der 
vorhergehenden Anspruche beansprucht ausge- 
bildet ist, mit einem Mittel (1) zum Erzeugen von 
R.F.-Pulsen, einem Mittel (4) zum Obertragen der 
Pulse, einem Qberwachungsmittel (7) zum Clber- 
wachen des Niveaus der ubertragenen R.F.- Pul- 
se und einem Zeitsteuerungsm it tel (15) zum Be- 
fahigen des Uberwachungsmittels (7) um inner- 
halb einer gewahlten Periode gleich mit der oder 
kleiner als die Pulsdauer nachzuweisen, ob das 
Niveau des ubertragenen Pulses unter einem 
Schwellniveau liegt. 



Revendications 



2. Systeme transactionnel selon la revendication 1 , 
caracterise en ce que le premier corps est un ter- 
minal de lecture/ecriture et le second corps (6) 
est un jeton portable ayantune possibility propre 
de traitement de donnees. 

3. Systeme transactionnel selon la revendication 1 , 
ou 2, caracterise en ce que le moyen de surveil- 
lance (7) com pre nd un moyen (7) pour permettre 
que le signal a haute frequence sort laisse en 
fonction en permanence jusqu'a ce que le retrait 
du second corps (6) soit detecte, apres quoi le 
fonctionnement impulsionnel de la haute fre- 
quence est retabli. 

4. Systeme transactionnel selon la revendication 1 , 
ou 2, caracterise en ce que le moyen de surveil- 
lance comprend un moyen pour activer une mar- 
que, ou un autre tndicateur, qui peutetre detectee 
par un ordinateur central externe pour mettre en 
fonction la haute frequence de fa con continue. 

5. Systeme transactionnel selon Tune quelconque 
des revendications precedentes, caracterise en 



1. Systeme transactionnel comprenant un premier 
corps agence pour communiquer de maniere in- 
ductive avec un second corps (6), le premier 
20 corps comprenant un moyen pour produire (1 ) et 
pour e mettre (4) un signal a haute frequence et 
un moyen de surveillance (7) pour survei Her le ni- 
veau du signal emis pour detecter la presence du 
second corps, caracterise en ce que le signal est 
25 emis sous forme d'impulsions et en- ce que Je. 

moyen de surveillance (7) est agence pour detec- 
ter si le niveau de ('impulsion est inferieura un ni- 
veau de seuil, a I'interieur d'une periode de temps 
choisie egale ou inferieure a la duree d'impulsion, 
30 en indiquant ainsi que le second corps (6) est as- 

sez pres pour permettre Tinduction et pour lancer 
la communication entre les premier et second 
corps. 
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ce que des circuits analogiques a Tinterieur du 
premier corps sont egalement pulses jusqu'a ce 
que ie second corps (6) soit detected auquel mo- 
ment ils sont laisses en fonction de facon penma- 
nente jusqu'a ce que le corps soit retire, les inv 5 
pulsions analogiques etant activees pendant une 
p6riode de temps avant et pendant chaque impul- 
sion de haute frequence de sorte que les circuits 
analogiques peuvent St re totalement mis sous 
tension avant le commencement de chaque im- 10 
pulsion de haute frequence. 

6. Systeme transactionnel selon Tune quelconque 
des revendications precedentes, caracterise en 

ce que la frequence de repetition d'impulsion a, is 
de maniere selective, Tune de deux, ou plus, va- 
leurs differentes. 

7. Systeme transactionnel selon la revendication 6, 
caracterise en ce que les valeurs sont une secon- 20 
de etTOO ms. 

8. Systeme transactionnel selon Tune quelconque 
des revendications precedentes, caracterise en 

ce que la duree d'impulsion a haute frequence 25 ~ 
est de 0,15 ms. 

9. Systeme transactionnel selon la revendication 5, 
caracterise en ce que les circuits analogiques 
dans le premier corps sont pulses pendant des 30 
periodes de 1 0 ms et en ce que I'impulsion a hau- 
te frequence est activee pendant les 0,15 ms fi- 
nales de la periode de 1 0 ms. 

10. Terminal de lecture/ecriture, concu pour utilisa- 35 
tion en tant que le premier corps, tel qu'il est re- 
vendique dans Tune quelconque des revendica- 
tions precedentes, comprenant un moyen (1) 
pour produire des impulsions a haute frequence, 

un moyen (4) pour emettre les impulsions, un 40 
moyen de surveillance (7) pour surveiller le ni- 
veau des impulsions a haute frequence emises, 
et un moyen de cadencement (15) pour permet- 
tre au moyen de surveillance (7) de detecter, a 
Tinterieur d'une periode choisie, egale ou infe- 45 
rieure a la duree d'impulsion, si le niveau de ('im- 
pulsion emise est inferieur a un niveau de seuil. 



so 
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Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



